Role of dentate gyrus cells in retention of a radial arm maze task and sensitivity of rats to cholinergic drugs.
Male adult Fischer-344 rats that received bilateral injections of colchicine into two rostrocaudal sites showed relatively long-lasting alterations in the performance of a previously acquired radial arm maze task and specific destruction of dentate granule cells. Results of subsequent experiments with cholinergic drugs indicated that physostigmine or nicotine had no effect on the number of errors made in the maze, although other signs of cholinergic or pharmacological activity were present. RS-86, an analog of the muscarinic agonist arecoline, decreased errors in colchicine-treated rats, but these effects were associated with signs of parasympathetic overstimulation and behavioral sedation. Pretreatment with scopolamine, a muscarinic cholinergic receptor antagonist, increased errors in control rats but had no effect in colchicine-treated rats. Results of subsequent experiments found that colchicine-treated rats were less sensitive to the motor stimulant effect of scopolamine. These effects appeared to be associated with increased levels of choline acetyltransferase in the hippocampus and a down regulation of muscarinic postsynaptic receptors. One interpretation of these data is that intradentate colchicine may destroy granule cells, which leads to a compensatory reinnervation of cholinergic nerve terminals having cell bodies in the septum.